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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 2J and R 22 
are each independently hydrogen, linear C r C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched C 3 -C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C r C 5 alkylene which may have a C r C 6 side chain, and the side chain may form a fused ring 
structure on the alkylene chain). Histone deacetylase inhibitors, MHC class I molecule development promoters and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical^ acceptable salts thereof. 
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fcR-fb^ttOfc* h>f7tf7- IflfiiF&IMtfKMHC class- 1^^(831 
MHC class- I^MiSW^fiJffiU^. 0t«Jt!l«<OKMtt««1-«att 

£ E ©iSfi#$*fflfl§ ttftfiEffllg iz «fc 5 iH o fcM 4 Kf <' tb, **^SP*» {ig 
L/cM^K 3SS#^fcEB0-r*fc<)©!aSJ|^^fc LTMHC class- 

*«*MB*iBK:s&sii/T:v**. $m£jm* v mhc class- ift^zmwtz Z £ 

IfiK^&l*^ --*i?>^easeH(;S*i-SfiiJSA«MHC class-I#?C: 
C0MHC class-I#^©fg3!*%TUTfc'J, tfttiMDft&ftlZ 

IB c: $ *is snrv^. c:np>flsttiia*6v^±*ft^-i';i'Xjisifti»i 

JSOitMJ»ffiJflISa'&Bfl*ia:UfcW^<w«^T, fSTL/cMHC class- Itt^om 
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7i:fc^t, iBTUTV^MHC c lass- 1 #^©^5! £ MHC class-Ijtte^£>2»A 

iplt^S (Tanaka, K. , Isselbacher, K.J., Khoury, G. , and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M. , 
Hozumi, N., and Jay, G. Mol. Cell. Biol. 8, 1857-1861, 1988^ £#88) . 
tZZX\ MHC class- I4HP0»afck f ©SaiittOlMIi, 

{Siff 5C1J;T\ MHC class- Itt^omMtfeMZtiZ d feA^^nS. 
OYfVIt 4II©37t7 h>8*#K«&?DNA*S#£#§\ ffiffllJ** 
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#4fc^t&IE1^bK&g&a£?§t;a* s &»3ft5. t 
7.f>"r7Hr^7— tftiJti-*»*HiFeiK-e*«, HI 1 CarTh V □ 
>A (trichostatin A) ^@2i:^f b7*>i/> (trapoxin) S&ffr&JBv* 
fcflf&K «fc U*Sgfifl|g$tlT^6. iJD&T, cittfelMrtMlfcJEfc:*^* 
ST-aUCM^tS!:, ttlfilDHOIiiaF^SItjBi^n, ^i: UTJtmiH 

lf©»*iStt"9-^3.= y Mi. h7^^vtl|flt5itfh7^ 
7* hMb^TOK-trapfc ffl fc^c 77^r^ -7J =7 &XffiU2 tltz t <Oi&&tfi 
& 3 ft-C fc U , h7 5/ £ a f> tt<& 3M*t h 7 * ^ f - K*3t**a»»* 

ftXfcM&ttjEftfl; * & C til t%Z><DX\ ft<mm<D-# t L X £ Z 3MHC 
class- I^fiat3?tU"Ct(BiifPffi'S:^i-flriBtt* s *6 to©, dti^T*© 

mhc class- ift?mmKtt-r&umw% vy^j^^y-^mmm 
myanomm nx^z. ±©a**fciiy. n*h>-r7 

&t:bxmMm ; M1) i BZZ>i / P%*7F-t(DX\ MHC class-I#?2gSHS3tC#-5, 
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Sfl^*»$#U/cate«fctt*ffrB&*1\ class- I^^TOit 

ftot, ^^BJIi, i BM»*ffliaT'(DMHC class- I^fMl^t^M 



-tts* , ( r ) , d") xij d"') «^6itf 
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R„ R 2 WR 3 {£, ^ti-ftilEbiL-C, 8Ltfc:&*#l ~6©#lftfii&£UTfc 
(I"') Kfc^TIi, R u , R 12 , Rj,!^©^^ < H l olii/^ n a+>>^ 

class- itt?mMfemm*&m-tz>. 
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6e -**5£ (I) ~ (I'") ©fb*5$C*J^T, R„, R l2 , R 2l &tfR 22 f£, 

ft 7 )V*JVm^ U < 6 C *, &6^§Jia*ifc!i£ UT «fc v^fc* 

®LZ~QOfti&<DT)\'*)V&*im.-t. i ~ 6 © fist 7 ^^a, 

#«»3~6©#K©7^**£fcl,-C{±, *?-;HS. x^S, ynfm 
y^S, ^v^S, ^3r>;t/S, -fy^n^n, -f v T^utS, tert- 

T^l/^ sec-^>^;l/S, terW*>-?-;HS, l-X^-;l/-l-^ f-As-'? o tf;l/ 

mtbxit. f?w7u\£)\,m. i/^n^n, >>?n^v^s, ->^o 

i"«^*»1^6<0jt«*fett^(ftO7;l/^a6i:L"Ctt, *y*J)vm. 4-p< 
h 3--T > K y f-;Hfi, (N-* h #S/-3--T > h* u ^) * 

(I) ~ (I"') 0^5S«cfeH>T/R„ R 2 StfR 3 {i, ftiftUfifi 
UT, «±('jKSI» 1 ~ 6 ©^(emfe^r UT t «fc t 1 ~ 5 CO itll 7 
;Mf l/>£fc£t1-. ddT, jK*SU~6 0#lfc«fcUT{±, ^5=-;Ht, x^ 

tt^3S«ji ! &^«-r5 7;mrU'>«lfcUTii, l,2-7x-^>l, l,3-7i- 
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2,4-fc?y$>-l/>, 3,4-h°U 2, 3- fc? 7 4,5-t:U^^-l/ 

(I) ~ (I'") 0ib^T?^£tt6 4tt0#3Mlli6* $ . i-XT 

(i) t/T^ssftfh^yf him -B.^n^ 

BP*», (ID : 



OH (II) 

-j»5$ (HD : 



(5$«p, r 21> R 22 ii, -en-m-iass (I) OR 21> R 22 £|ii|0«£Sft) T*^£ 

*lSa-73ySL -**5£ (IV) : 
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J Ms wtlt>-»* (II) ~ (V) T'/7^tlS4l©a- 

(I) f/^ttSitffy^^KWCtlt, a^l^m 
M^^tS a -7 ^ y^©f4S^^3EU/it BP*,, -jRS (I) T* 

^^^^7 1 ^7^y^^*^#:{3i5V^T(i, -JKS (II) CD7^y@££>ffi 
«* s a«3H«:^t»ai!Kffl!lfll ! feW"tS7 5>'|ftT-*6**. (ID T*^£ 

ti51^fh7^yf Ki^frlt -«5£ (I) T— -185$ (III) CffiStSfi 
■ ** a £ft £ £ ^SR^fi|«« #1" 6 a -7 5 ^ ® t % r> X . 

d") ■ei^nsMf hy^-frvmrnrnz-miR en -c© 

-ISiS (ID JkU (III) tifflS-rSM**v^mt.aft*«:^t?»tt««l«: 

Htw, -«*(r") ^3 (I) -eo-fts (II) s.t>* 

(III) CffiatSW^m.a^^^OSttli^ffST^yit- 

(I) T'^SfrSJiJR^T^KCfc^T, f^^MfSa 

±Lmm*. 'P&< £b l ox«i2o$:D-#{ci: $y fcL-ftftS £ 
^K^TSttT'&S^ ^£>i§£l£-fS!5$ (Ill) */cfcfc (IV) 075 y it© 
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J:'J#£U<(£, fy!E4«<D7 5 Jm<Ko%. (IV) TvT^HStO^, D 
-ftKlRl, $£3fi£L-ftl::«!-f£, **l^±, -#*5$ (II) &t>* 

(iv) -e^sti**©*, D-faizmiRL. m&2n*i-4t£miRtst*\,\ 

-JK^ (V) ©7 5 yKOflBH^^aK^^Hfi^feH^^nSh Kn^AII 
-c&6©t\ c:©-jR5* (v) 07 5/i(i, 35«ou^>i:wi;<, l-# 

5$ (iv) corner m*. lutao-^^ (v) cd7 5 y miz&$:-rzwmt 

VU*yAMmi&<Dft<Xfo*m%.t2>l&. ±H*I61-S. -J»5£ (IV) <DH 
tt7 5 yK©BS«3i(i» 0 2(^-rh7^^S/>B{I*J{t5^©D-7 r DU 
> Wl 5 JML *SV>J±. H 2 h 7 >t^^> >AICfi|) 5 ^OD- f/< 
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*mW<D-M& (I') «rb7^yf Kii^ll -j»5& d ) 0JS 

wc % »*uv^«^(ii)~ (v) <D7$;m<DMmz. d') ©sn 
^(id~ (v) ©7* ;&(D±L#mmzmb'cb. -m^(Wom^a-7^ 

yKMtf(C-^(II)©a-7 3 J H%D-#liaRU, S»J®2i©a-7 

(I) ©?M*t- h^y^KmgfttwfcttS-flSiiS (III) 5 7 

-^(ll)~(iv)©73yi?©3§&(^ -te^ (I) 0Mrh7^yf KM 
»fciw8lvC#*Ul*HttS(II)©7 3 ^ffi*®5§JR&, (I") ©«#: 

(I) ©Stftf- h5*7*K»*frC;Btt*-ttS (II) {l/^1-a-73ySE 
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(III)©7^i2©51ftf±, -Ift^ (I") 0S&Th^7^KSf##K;fc N 
A • aiftoifUwJ: U«jii-ftc:i:*s-et*. •eoigflD-flllKIHU'C. bit 

IWi:t6»*f h7^yf K^##«fan©^7> KISSES Lfc«36fc 
ffli^ch^'T^S^ &T©MT?J£, (IV) "C^$ti5SI«o-7 

(IS l ) mtkOis. hU. Mf^A^fKo^ 

Sfe^V^l/X^x^HbU-CfiifllU/c-jK^ (V) eD7^y UTiitt 
Cltf>j®g(li^T, jg#7 3 ;g©75 y^fSSClfiBoc-S (tert- 

lt£TS. Z-*tt«f»4JPd-Ctt»iC«ko-C»tta7C«Itw»afeU, 
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(112) il^SMCctSi^^K©^ 

^D»»%H*a, x-x^TO^x-r^-c-ei'fku, n^9g»-r*. 

-ft* (VIII) T'^^nS^^f K£/B ; ?£*©l/10i:*DMFKfc#L0. ImM 
©»«K&SJ:5KRjrt5. DMF**C*»T, £H»73X 0a&tf, ->* 
-fV^Dkf;Hf;i/7§ V&tfHATU (0-(7-Azabenzotriazol- 1 — yl) — 1, 
1, 3, 3- tetramethyluroniura hexaf luorophosphate) iQx., ^J&"t*30^P^ 

mntz. ei ^Mt, «rE®DMF»?Kn» -isss (vno -e^^ns^^K 
fiis^m osm*^t>k) *»»x^;nticaaiu, s"j*y^*7Atffl 

v> 5 7 7 «y -y ? a v h 7* 5 7 -r - Hi o t fMS-t 6 . 

(113) ffllffH KD^-^AK^3g©«tA 

feDMF£fcj»U *»TkKnW7 5Vtt»tt, h'Jx^;l/7^>, 

-eBOPis^&^iipu i mmmftbtz. ELj&mrm. dmf£s*u zkt-t^vt- 

ftffr*fc^*©**y-;i/(;:i8j»U HPLCT'ir^#IfcJB#7££ffl^Tffit£U 

awsttftcku-tts (i) -ea*3;ixsBttttfc#s. 

**^©-JK« (I*) , d") , (I"') ■C^snsaURxh^^T'f-K 
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#|&E©MHC class- I&^aateiiflJfck ±-£l&BJ L K 

^(DMHC class-I#^fS3MiIM{£, tT. h >f7tfy- trgg 
3RlflSFStttw#Bli-*t»©"t*****, t Fu*y&MMm*ft~3 h V n*#* 

mmm&ffl.gftmofr&b-f. i&mzfttzmc class- UHPfBSKfiB'*** 

P-450^(DftifH!iC J: 5 7# y ^ < l\ £.frfiV®£%.m~&tltz 
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(Omm*0. 1 ~5 Omg/k gOf&ffl, ft£L<i$, 0. 5~10mg/k 

*-f* Fmmfco)mirz>mntz£.mft®i, bp*>, mhc class- ittTmm.t&m 

Aib:2-7 5 y-f Vg&iL Asu(NH0H):2-T5 y-8-h KD^-b-^ Ktf^*>-ift, 

Acc5:i-T^ y zy^u^y^y-\-ti)V^ym, Acc6: 1-7 5 y :v^n^+>-> 

-l-#;i/*'>^ Acc7: l-T^y^^DA^^-l-^^'Vl, Acc8: 1-75 
2Ain: 2-75^^ V^^2-^M>i> Pip: tf^ 3 U >i, Cha:75y->^ 
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(##$J1) CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- )<D£f& 



jOgl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) 
£DMF ( 10 oiL ) izmML, ^J^THOBt H 2 0 ( 766 mg, 5.0 mmol ), BOP 
( 3.3 g,7.5 mmol ), h V xf;V7 ^ y ( l. 75 mL, 12. 5 mmol ) fciJD A> 2B# 
ffiffiftLtz. SM^SI, ttxf^CigUL, 10%^x>gL 4% 
NaHC0 3 *>J:t>*tSffi^zKT*Jlg^St^U^ o &*MgS0 4 X'l&Wik, «& 
?:77'r>aS/'J*mD7hy77'f- ( CHClj / MeOH=99 / 1)T**IM 
U ^E^b^l.403 g ( 62% )^m^mt U-Cf#/c„ 
Rf= 0.83 ( CHC1 3 / Me0H= 9 / 1) 

X@2 H-L-Phe-D-Pro-OtBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3. 1 mmol ) £Pd-C£/g l^TTO^ &MM 
tcC J: UZS«£L*: 0 10^^S/^?:fi 1 v\ Pd-C^IiglM^Sil, 4% 
NaHC0 3 T^fPLMx^;KC^J±JU/i o a*^5rNa 2 C0 3 T'^m, ML TO 



CHAP15 
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tt£tl0.853 g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9 / 1) 
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XH3 Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g % 2.68 mmol )£Z-Aib-0H ( 954 mg, 4.02 

mraoi )*±mxmi<oiimizi£bm£Ltz a mtk®*7 7v>zLi/v*iY)],? 

D?^^77-f- ( CHClj / Me0H= 99 / 1)"C»|HL, tUfEtt^l. 23 g 
( 85% 

Rf= 0.75 ( CHCI3 / Me0H= 9/1) 

Xg4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) fcPd-C&JS ^TfflfcfcitU 
^MjItc^J: «JZ»fc|&3;U/c. lO^IBIKJCS'feff v\ Pd-Cfcat«LB*Kfc«Ull 
ft. 4%NaHC0,T?*fnU»Kx*;W::$lbtoLfc. attJ^^Na 2 C0 3 T'|g^ 
«Ba^^%0.726 g> 1.80 mmol ( 79% 
Rf= 0.50 ( CHCI3 / Me0H= 9/1) 

Xf§5 Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) ^EllltD^CiiJ^O/:, iftttW * 7 5 V $/ 
aS/y*WD7b^77^- ( CHCI3 / Me0H= 49 / 1)T?»»U, SUB-fb 
^993 mg (72%)fe#fc. 
Rf= 0.71 ( CHCI3 / Me0H= 9 / 1 ) 

Xm H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H.TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) I: h 'J 7 
Jl/Jruffim. (3 mL) timrviaX. BocgfcitffgHy^l/XXr^Wl&i: 
fc2B#|BI£fi-CfTofc. H>7;M-nft|fcg3tf& x-T^fc % <kt>*S?fix--r 
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)V (I:5)T?@YbU. M&ttmbtz..- «Kfc£tt737mg f (78%) 

HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 

gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 

Ig7 cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) K&MSit, 0.1 mMO«S(r^6 £ 5®febtz. DMF»«t(I10% 
DIEA/DMF ( 0.3 mL, 0.17 mmol )tJ«ktfHATU (25 mg, 0.066 mmol ) SriP*., 
£fiT-30#|J88il#Lfc. COHf^'feth@10|!|»JjiL^bKlS 3 fe.fTofc. 
T&SfSiK&SMgU mm^JV^mm^it. 10%^x>$^ 4%NaHC0 3 fcJ: 
tff&m&i&TkX'M&m&Ltz. $&7j<MgS0 4 t?tt*a, »)R«%77yS/ 
ai/iJAWD?h^77^- ( CHC1 3 /MeOH=99 / 1)T?*MHU WKfl^ 
% 151 mg (61%) fcfcfc. 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

X@8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol 

ti&btz. 5BtMs«*ffv\ Pd-czmmb** j-Jv*mmL, mmtsm 

124 mg (97%) £*#/c„ 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
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Xg9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) izmMlsfrtftT. ■ t KD^rt/^7 5>Jeil*a ( 86 rag, 1.24 mmol ), 
HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )£flDx., MJ 
XW5> (0.24mL, 1.74 mmol 2B#^ff^, M« 

^UlmLh L/iCO*,, LH-20 (2x85cm)# ^ A (^tU^DMF) K <fc OftML/i, if 
f§3£^CJ:UfIgEft£tl95 mg (74%) 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 

(M 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- 



HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 




NH 



H( 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(%MM2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) <D$ 




±KCHAP-15©£/£Sslimi;£j£Lfc 0 
HPLC: Rt=18. 25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
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(IM3) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) <D£ 




± IE CHAP- 15<D£$ Lfc. 
HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
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CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) <D& 




±shchap- 1 5(D$f&m iz m b -a-^Jc u 

HPLC: Rt=18. 72 min (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/ 2=584 ( M+H )+ 
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(^fl£#J5) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) <b£ 




± IECHAP- 15<D£/&)£ K ^ L /c. 

HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HJfe$J6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f )-L-Phe-D-Pro- )CD 




±BCHh?-l5<D£mmzmb£l&Ltz. (lAin(f)&, mmm7 (DlMn(s)t 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )<D 




±IHCHAP-15<D£$&KmD£$L/c„ 
HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HflS0!!8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2A in-L-Phe-D-Pip- 




HPLC: Rt=19. 07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)(D£- 
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HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

0) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-Ile-D-Pip-), 
CHAP-87 ; eye 1 o (-L-Asu (NH0H) -D-Cha -L- 1 1 e-L-P i p-) (D 




CHAP86 CHAP87 



Xmi Boc-L-IIe-D,L-Pip-0Bzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol), H-D,L-Pip-0Bzl HC1 (3.57 g, 
12 mmoOfcitfHATU (7.75 g, 18 mmol)£DMF (15 mL) ^K^TEt 3 N 
(4.76mL, 30 mmo 1 ) £ iO x. , «^^T'JI^U^„ Mif 
))/ (120 rnDT'tt^U. 10%^x>^7K?§^ 4%NaHC0 3 7j<^> fm-ki&fcX* 

77r>a^D7h^77^- (3.5 x 20 cm, JgP?j§« CHC1 3 / 
MeOH=99 / 1)(I ctoTfjiMUBoc-L-Ile-D,L-Pip-OBzl (5.90 g, 13.8 mmol, 
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Rf=0.50 (CHCI3 / MeOH=49 / 1) 
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Ig2 Boc-D-Cha-L- 1 1 e-D, L-P i p-OBz 1 

Boc-L-Ile-D,L-Pip-OBzl (432 mg, 1 mmol)£TFA (3 mL) C^jjj? U zK^T 
ZOftmWLtz. £j£$t£fg£ft, MJETl£*§LH-L-Ile-D,L-Pip-OBzl TFA 
(638 mg, W 144JK)£#fc. DMF (5 mL) (lftfl¥3 "tt, Boc-D-Cha-OH 

(326 mg, 1.2 mmoDfcflQA, *J^TjR?frT HOBt H 2 0 (230 mg, 1.5 mmol,1.5 
3ft), Et 3 N (0.52 mL, 3.7 mmol, 3.7 SI), BOP (663 mg, l.Smmol, 1.53 
*)feia^, M-C15B#|RI8t#l,fc. Kf5iftfc»IBUfc1& BSif^ (100 
mL)-eaiBU, 10% ^31 4%NaHC0 3 7j<M> «afPAJfl*"C-tn^n 

77r>2^D7h^7-f- (2.4 x 14 cm, CHC1 3 / Me0H=99 / 

DC J: oTMS£U Boc-D-Cha-L- II e-D, L-P ip-OBzl (565 mg, 0.96 mmol.JR^ 

Rf=0.27 (CHC1 3 / MeOH=49 / 1) 

XS3 Boc-D-Cha-L-Ile-D,L-Pip-0H 

Boc-D-Cha-L-Ile-D,L-Pip-0Bzl (565 mg, 0. 96 mmol) £Me0H (10 ml)lZ : Sm 
U Pd-CM^ (250.mg)fcJn*.» 2K*5UftT"C15H$|HI«tf >^X7f^ 
£fcl»3&Ufc. PdHJjtt«S&»3§Lfcft % MeOHfcSafeUH^dgjSLT, Boc-D- 
Cha-L- 1 1 e-D, L-P ip-OH (459 mg, 0.93 mmol, JR^ 97%) 7 *- 

Xg4 Boc-D-Cha-L- 1 1 e-D, L-P i p-L-Asu (OBz 1 ) -OTmse 

Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1.23*)C2K?frTTFA (3 mL) 
fciQ*, 30^WM-CjJcBLBocafi©»*ft«C«:ofc. TFAS£&, j$ffiT& 
JILH-L-Asu (OBz 1) -OTmse TFA iftjR&fc&fc. ^*l£DMF (5 mL) C$J!j?£-fct 
Boc-D-Cha-L-Ile-D,L-Pip-0H (459 mg, 0. 93 mmol) &fln*.. Mv^tK&T 
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HOBt H 2 0 (213 rag, 1.4 mmol,1.5 3*), BOP (616 mg, 1.4 ramol, 1.5 
Et 3 N (0.48 mL, 3.5 ramol, 3.7 S*)«:iPA, £iftt?15l$IWJJt# Ufc. £jM 
«IL/:i, »ixf;i. (100 mDT'fflaiU, 10% *x 4% 
NaHC0,*8»L ttW****e-tn^2|5IJJ|s#L, iiT^S/OAT^jlt, 
ftix^^g^bfc, JESfgJgft. 77>r>a^D7b^77-f- ( 2.4 x 
20 cm, CHC1 3 / MeOH = 99 / Boc-D-Cha-L- 1 1 e- 

D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 0.93 ramol, 100%)?««f# fc. 

Rf=0.20 (CHCI3 / MeOH=49 / 1) 

XS5 H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 0.95 mmo 1 ) £ DMF 
(2 mUK&JfcU 1M tetrabutylaramonium fluoride THFfcjft (4 mL, 4 mmol, 
4^S)^iin^^M"C*30^S5CgU/c. ELfcmtmffibfz^ 10%^x>|fc*»«t 
fcinx."t. ittCU/A WHx^;Kioo mL)T*^aiU/c. #®*x?-;WJi£$ 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
W Sn)*ntz„ Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 
mmoDKijcfcTTFA (5 mL)£jjn*., 30#K!&fi^JfcabBoc36<D|ift£fcfcc:;&:o 
tz. TFA|g*«, i-f^-5itx-f^ (1: 10)^*0^0^^^ MUX. MJE 
TfeJftU H-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol, 
IRsfs i00X)fcftfc. 

Xg6 cyclo(-L-Asu(0Bzl )-D-Cha-L-I le-D, L-Pip-) 

H-D-Cha-L-lle-D.L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol)£DMF (5 
mL)iZ®ML, ?<Dm mL£DMF (455mL, 0.4 nM)KA*l, HATU (104 mg, 1.5 
Sfi), DIEA(0.63 mL, 4^»)©DMF (10 mDfcift 1 mL feiDA, ^ST-IBSIS 

ft, »»xf;i/ (100 ■Dt'iUjL, 10%^x>$ 7 jc}g$, 4%NaHC0 3 *?SSR, 



28 



WO 00/52033 PCT/JPOO/01 141 

X£^*iflL 77>r>a^D7f^77-f- (2.4x40 cm, M 
•^^ CHC1 3 / MeOH = 99 / «fc oT#$tffi MLcyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 mmol, JR$ 18%), cyclo(-L-Asu(OBzl)-D-Cha- 
L-I le-D, L-Pip-) (200 rag, 0.31 mmol.lR^ 40%)£#/i o 
eye 1 o (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D-P i p-) 
Rf=0.45 (CHC1 3 / MeOH=9 / 1) 

HPLC : Rt=19.40 min (column : wakosil 5C4, 4.5 x 150 nun, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu( OBz 1 ) -D-Cha-L- 1 1 e-L-P i p-) 
Rf=0.45 (CHCI3 / MeOH=9 / 1) 

HPLC : Rt=16. 80 min (column : wakosil 5C4, 4. 5 x 150 nun, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 

XW eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D-P i p-) , 
eye 1 0 (-L-Asu (OH) -D-Cha-L- 1 1 e-D, L-P i p- ) 
cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D-Pip-) (90 mg, 0.14 mmol), cyclo(-L- 
Asu(OBzl)-D-Cha-L-Ile-D.L-Pip-) (200 mg, 0.31 mmol) & ^tl-f ftMeOH (5 
mL), MeOH-DMF (10: 1)K}#8?U Pd-CM^ (250 mg)£iD*., ^m^MTX 

^^bM^^bX, eye lo (-L-Asu (OH) -D-Cha-L- II e-D-P ip-) (76 mg, 0.14 
mmol.M 85%), eye lo (-L-Asu (OH) -D-Cha-L- 1 le-D, L-P ip-) (170 mg, 0.31 
mmol,lR^ 99%)£#£. 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) 

HPLC : Rt=12.64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu ( OH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min) 
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X*§8 cyclo(-L-Asu(NHOH)-D-Cha-L-I le-D-Pip-), 

eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D, L-P i p- ) 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D,L-Pip-), (170 mg, 0.31 mmol,)£, *tl?tlM¥ (3 
mUllfcjBU HOBt H 2 0 (LDLDft : 32 mg, 0.21 mmol, 1.5SS, LDLD, LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 ^4), NH 2 0H HC1 (LDLDft : 49 mg, 0.70 
mmol, 5^*, LDLD, LDLL mixture^: 108 mg, 1.6 mmol, 5 ^M) £#D*., *K 
^TBOP (LDLD# : 93 mg, 0.21 mmol, 1.5SS, LDLD, LDLL mixture^ : 206 
mg, 0.47 mmol, 1.5^i),Et 3 N (LDLD& : 0.12 mL, 0.84 mmol, 6^S, 
LDLD, LDLL mixture^ : 0.20 mL, 1.86 mmol, 6 ^»)*JPA, 4B#fS8i# Ufc. 
£iS*ITft» £j£l/fcEt s N HCl£»»UDMFfcg3cUfc8L LDLDftfiSephadex 
LH-20 (2.4 x 85 cm, DMFWl/aHi^AKTlttiL SMSffcj(il/cyclo(-L- 
Asu(NH0H)-D-Cha-L-Ile-D-Pip-)(20 mg, 0. 035 mmol) LDLD, LDLL 

mixtureffcti, ^M0MeOHfc$*>UHPLC(coluiin : YMC-Pack C8 10 x 250 mm, 
37% CH 3 CN/ 0.1% TFA)£ffi^T*&g£U ^i|£^Lcyclo(-L-Asu(NHOH)-D- 
Cha-L-Ile-D-Pip-)(27 mg, 0.047 mmol, jffig 100%), cyclo(-L-Asu(NH0H)-D- 
Cha-L-Ile-L-Pip-)(51 mg,0.090 mmol, MS 93%)£#fc. 
eye 1 o (-L-Asu (NHOH)-D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18.79 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
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(M 1 1 ) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-), CHAP- 
85 ; eye 1 o (-L-Asu (NHOH) -D-Cha -L-Leu-D-P i p-) 




CHAP84 CHAP85 

SaSlJR-r h^^^ K©£jfcl±, H»J10 (CHAP86,CHAP87)(imbTtr 
fcj£U Boc-L-Leu-D,L-Pip-OBzl©£j£(IOV^-CI£, BOPIS^ (1.5 3 
S). HOBt H 2 0 (1.5^4) £JBl^c 0 
cyclo(-L-Asu(NHOH)-D-Cha-L-Leu-D-Pip-) 

HPLC : Rt=20.89 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
lineargradient CH 3 CN / 0. IX TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-L-Pi p-) 

HPLC : Rt=18.33 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2' -dithiodiethanol) : m/z=564 [M+H] + 
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(HM 1 2 ) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-), CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-P i p-) 0) 




CHAP78 CHAP79 

mmttrhy^^^wsmit. nmmio (cHAP86,cHAP87)(r^bTfr 

o/c c fcj£U Boc-L-Cha-D,L-Pip-OBzl©-&$lIOi^TI£, DCC (1.33*). 

HOBt H 2 0 (1.3^*)$:/8v>*:. 

eye lo (-L-Asu(NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC: Rt=26.20 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. IX TFA over 30 rain) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(&&m i ) mhc class - itt^mmfemm®. 

*f§Bj(D^x v?*?* Ymmwomth mhc class- itt^mmfemft 

mWOMft ; rh7'<7?-\immfcZ<'?mi!-&ZZ£X\ MHC class- I3HHB 



32 



WO 00/52033 PCT/JPOO/01141 

T-*SB16/BL6»l|&*teJ8Uk. ^iiffifl&©*gjiJ£» 10% FBS&$ftLfel(EMi34!l 
&fl!v\ 37°C, 5X-»ftft*#*T, 

1;<DMS0£&»U »£5 mg/ml (16.54 mM) ©JgfciftfcfMBUfc. h'J=i7> 
#f->A(i, fc* b >f7tf7- tflMKIflSFiSttKjeH-f -6MHC class-I^- 

uaaa>B 16/BL6M % 5ooofli/we 1 1 oinj&ffijg -e 96ftT-r*D7i'-Mi 

»OIS»ttm3£*«:««lC#WOfcttlOitil4*JnL. Sl*«t7 2B#^ig» 
*0ft.-£well&PBS (»>Bttflrtt) -e-HI»*U ?#ji-f3ififl&& 

o'fg&Sri^/i^ o.ijj^^^r^ft *Hfl&©ia5£ 

E^Ufcilffllfi^IiKtfe&l/TV^SMHC class- IdMPOMfck JMTO^T*SI 
jeU/c. -^ta^il UT, Ttf*0lfflC class- I#?fc#^*tt#t?*SttH- 
2K b D b D d ffifl; ; BJ^IL^) fcjfli\ i: . ^fWbtii?'? 

*IgG+M (Tpifliy^aVtt) fcjgv\ #^T% ZbU7 
YTWl/- 0 -iivt \fuyt/a.^-Y (TUFIp D n ; BRLft) %SJtS 

4-methylumbelliferyl-/3-D-galactoside (TtTIgaa : IS 5c 7C"^* ^7 '7-1' f 7 40 
£J8v\ »*K{&®4«1»J-jeHi-63i3fcSftJS (16® : 365nnu $L% : 450nm) 
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U » Z. (0 BO ©we 1 1 iz 33 V ^ fflfe £ £ v * ^ 7 > K ©*Sp i: U . 

yftfvy h^TRipfc^USIWcfifc, f£S!t/TVNSMHC class- 

UTV^MHC class-I#?*©M£ttfc«iptti:Ufc. #**fl:^«l©»lin» 
jfcfcfcttS, fSSEUTl^MHC class- I#?*f±, tif§B©»M£ 1 

*Mregtu aiift^«©jsttaijiettfB»%-«»iiBjti-*«ift-(cx2) -t?jt 

w©gll KaWWfcf- h 7^7^ K&faftfcMHC class-I#?©^M?gtt 







CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM | 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


• 3.96 nM 


CHAP91 


2.48 nM 
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(ttBMBI 2 ) histone deacetylasej£jiiPlg?gfe 

±&btz&&mi fc8tt*iaft*£8tf ****** ^i^(;*^0j©«T-h 

7 * 7 5 1 K fb£1U (I J: 5 1 7s h y 9 7 Hr * y — tf©it«f£tt % fflg d J: 6 d i: 

*»W03»«Th9^^hMb*«*^ in vitroOfcfc 

fc* h>f7tf7- tf©f3imS#l$U±WHf> (J. Biol. Chem. 265, 
17174-17179, 1990) 0#StKtfc^Tfirofc. »*liB16/BL6iNHJS*^gP^Jfi|» 
Lfct»04iS!i)Slfc. mm*m>h buffer (15 mM UVS*iJ ")A, 5X^U-tD 
-;k 0.2 mM EDTA, 1 mM 2-mercaptoethanol , pH 7.5) KJBSU ft^iSi- 
-fXL/it, mfoVrnZMkb (2500Xg, lOmin) , 1 M (NH 4 ) 2 S0 4 *£fcH 

£0tfcJIM&*HDA bufferKfffcjWU V^MT-HDA buffer U £ 
histone deacetylase^^^ i: ItfflV^:. 

^K^LT, ^SM^^^-K ; C 3 H] acetyl ated histone H4 peptidetJB 
Wc. C CO [ 3 H] acetyl ated histone H4 peptide^ fc 7> h >H4<DN^:/? : - 
K ; SGRGKGGKGLGKGGAKRHRKVC (C*(Z > £ -3 ttT*><5 ) ££j£U 
3H-JR*WKT*fiCl*T-fe^>>Wbl/, «K£ LTJSWc. 

^-hnihiaij^fc (fijts«aiioo/ti) . £15425^ ioimhci. 

0.2 MTO«;dQ-e±iD, »3)ISlS-e9iytfJ$nfeC , H]acetate%»»x^-e 

Hbiifls&fjofc. fflWStttt, tMKfctf 6 histone deacetylase 
50Xffi§-r«»JgT?^Ufe (50Xfe**A) . 
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